We report a case of recurrent cardiac arrest during a nontransplant operation in a liver transplant recipient with prior cardiac arrest during liver transplantation. A 45-year-old man who experienced cardiac arrest for 17 minutes during the preanhepatic phase of liver transplantation-which was performed 34 months ago-did not survive the recurrent cardiac arrest during portal venoplasty. Variant angina was not suspected for the first cardiac arrest; however, myocardial infarction by coronary vasospasm was revealed to be the cause of the second cardiac arrest.
INTRODUCTION
Liver transplantation (LT) is a high-risk procedure with possible perioperative and long-term morbidities and mortalities. Unfavorable preoperative conditions together with acute hemodynamic changes can result in acute cardiovascular events perioperatively. Even though various preoperative cardiac evaluations are performed, it is not easy to diagnose variant angina in LT recipients who do not have any history of heart disease. We report a case of unexpected recurrent cardiac arrest during a nontransplantation operation in a LT recipient who experienced cardiac arrest during LT but was not diagnosed with variant angina after the first cardiac arrest. clamped. An operator discovered an IVC injury and repaired it quickly without massive bleeding. Blood pressure and heart rate were maintained at around 100/50 mmHg and 70 beats per minute; however, ST segment of lead II decreased from −0.8 to −2.4 mm in ECG. Nitroglycerin infusion was (Fig. 1) . Unfortunately, the patient expired on postoperative day 6. The exact underlying mechanism of coronary vasospasm is still unknown; however, the imbalance between sympathetic-parasympathetic systems was suggested as a possible mechanism. Stimulation of the parasympathetic nervous system or acetylcholine could induce coronary vasospasm (7) .
CASE REPORT
It has been shown that abnormalities in nitric oxide in the endothelium are related with coronary vasospasm (8) .
Enhanced phospholipase C enzyme activity has also been detected in smooth muscle in variant angina patients (9) .
Smoking is a known predisposing factor for coronary vasospasm (10) . Anesthesia can also trigger coronary vasospasm although this is rare (11) (12) (13) (14) . The cause of perioperative coronary vasospasm is still not known; however, several possible mechanisms have been suggested: an imbalance in vasoconstriction and vasodilation forces(15), increased catecholamine level due to anesthesia and surgery (15) , increased alpha adrenergic receptor activity (16) , stimulation of the parasympathetic nervous system (17) , and release of vasoconstrictive substances from platelets (18) . An additional study found that ephedrine and inotropic drugs could lead to intraoperative coronary vasospasm during regional anesthesia (19) .
There are many case reports suggesting that intraoperative manipulation of major vessels such as the carotid, coronary, iliac artery, and aorta can trigger coronary vasospasm by the previously mentioned mechanisms (20) (21) (22) (23) (24) . Because it requires handling the major vessels, LT surgery can be stressful enough to trigger a sympathetic and parasympathetic imbalance.
There have been several case reports on coronary vasospasm related with renal and heart transplantation (25) (26) (27) .
Endothelial dysfunction has been suggested as a mechanism of coronary vasospasm in transplant recipients since immunosuppressive agents such as cyclosporine and tacrolimus are closely related with endothelial dysfunction (28, 29) , which is a strong triggering factor for coronary vasospasm (30) . Liver transplant recipients also have a risk of coronary vasospasm associated with immunosuppressant therapy.
In this case, a cardiac evaluation for variant angina was not performed after the first cardiac arrest because variant angina was not suspected. Even though ST depression was observed prior to cardiac arrest, it was difficult to diagnose variant angina because the cardiac arrest was accompanied with an IVC injury. 
